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BY TIIKOJXIKK I). A. COCKERKLB AND oTIS CALLAWAY. 



From our stud}’ of tlio scale-eharactcrs of the smalha* Ameri* 
can minnows, comhined with those already known, it a|)pears 
that Notropis must liave evolved on the North Ameriean conti- 
nc'nt, from some memher of the Pimephalinan The transition 
is from Puncphalcs to Cliola^ and thenee to the sul)genus 
of Nofropis, espeeially N. comntus. This indieates an origin for 
this series independent of the true Leueiseina\ which must have 
conn* from the Old World. According to this view Notropis 
t^^pifies a distinct subfamily Notropime, to include Notropis and 
Cliola, with Hybopsls and perhaps Pheuacohius forming an aber- 
rant branch. (Nocomis kentuckiensis has a very distinct multi- 
radiate scale, and must 1)C excluded from llyhopsis.) 

Cliola smitJiii Evermann Cox (the only species of this genus 
we possess) has the peritoneum red-brown (not spotted), on a 
silver substratum, just as in Orthodon and Acrovhcilas, The fish 
is rather deep-bodied, with rather large scales, approaching 
Lui'llus. The gill-lamelLne are very strongly fimbriate. The 
scales are broad, with numerous (about 19) apical radii, herein 
agreeing with the Pimephalina^ and with IaixUus. 

The transition to Luxilas is thus sufficiently evident. N, 
ror nidus reiiresents the* stem-form of Notro])is^ and yet is abun- 
dant and wide-spread, showing that it was no failure of this t 3 i)e 
that led to the production of so many offshoots. The numerous 
species of Notropis seem to be a product of the exuberance of 
their race, and it ma^^ be surmised that some of the minor forms 
are quite recent, even perhaps post-glacial. In some eases the 
small size and slender body may doubtless be regarded as an 
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adaptation to f!;inaller streams, enalding the fishes to populate 
waters unsuitable to the stem-form. 

The aeeom])anying table shows the number of apical radii on 
th(‘ scales of the species of JSotropis examined l)y us. It must be 
noted that the scales are all taken from the same part of the fish, 
namely, the immediate vicinity of the lateral line, at the level of 
the beginning of the dorsal fin. There is no doubt whatever that 
by examining a larger number of scales, especially from large 
series of the fish, the recorded ranges of variation would in al- 
most every case be sensibly increased. At the same time, we 
are satisfied that with this caution the table may be regarded as 
of significance in relation to the evolution of the species. It 
will l)e observed that two subgenera, as currently interpreted, 
are in the tal)le separated into divergent ])arts. In the case of 
Cyjyrbwlla we do not Ijclieve that a second grou]) is indicated, 
but in llydroyhlox it appears to be necessary to separate N, eoe- 
rogenis as the type of a new subgenus. 



XoTRopis Itafinesqiie. 

Number of apical radii (counting tlioi^e only partly developed). 



( Luxilus) N. cornutus 


21-27 


(Xotropis) 


X. arye 


10-11 


{ Luxiluf>) iV. albeolus 


19-23 


( Chriope) 


X. bifrenatus 


9-11 


( Coccofjenia ) N. coccoy€)i'oi 


1(5-20 


(Chriope) 


X, eaynya 


9-10 


iChriope) N. heterudon 


14-20 


( Xotropis ) 


X. sirnini 


9-10 


(Chriope) X. wnskoka 


18-24 


(Ifudsonius) 


X, gilbert i 


9-10 


( A Umriiops ) X. bleu u i ns 


b)-18 


( Xotropis) 


X. jejunns 


8-10 


{Ifudsonius) X. piptolepis 


14-18 


( Jfndsornns) 


X. illecebrosus 


8-10 


(CtiprineUa) X, f/aIact}U'us 


1(5 


( Xotropis ) 


X. other inoides 


7-10 


{ irndsonius) X. hitdsouins 


11-14 


(Moniana) 


X. formosns 


()-9 


( (J]f r'w pc ) X. at roca n d a I is 


12-13 


( CyprineUa) 


X. uivens 


8 


( (di ri ope ) X. a )togeu ns 


12-13 


( CyprineUa ) 


X. macnlatus 


7-8 


( .^[oniayia) X. Intreusis 


9-13 


(Xotropis) 


X. stub ins 


5-8 


(Xotropis) X. scopifer 


11-12 


( Xotropis ) 


X. lend od us 


0-9 


{ Alhuruops ) X. spectruncu- 




(Xotropis) 


X. telescopus 


5-7 


his 


10-12 


( Jlydrophlox) X. zonatus 


0 


( AlFu'uops) X. scijUa 


9-12 


(ITydrophlox 


) X. chalybieus 


5 


Chriope 7-24 




CyprineUa 


8, K) 




AIbnrnops D-12, 


14-17 


Luxilus 


19-27 




Ilndsonins U-IS 




Hydroph lo. 


r 5-0 




Coc coyen ia 1 ( 5-20 
Moniana (1-1 




Xotropis 


5-11 





Coccogenia, ^?nl)geii. nov. 

Type, Xotropis coccoyenis (Cope). 

“Mouth large, very ol)li(pie, . . . lower jaw projecting beyond upper, 
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. . . teeth 2, 4-4, 2” (Jordan & Everinann). Fish with silvery sides 
and no dark ])and; scales extremely broad, and with very many (about 
20) wavy apical radii, ending basally in a very broad nuclear area. (An 
arrangement resembling that in Nocomis kentiickiensis and Myloleiiciis 
thalassimis.) Specimen studied from Tellico Kiver, Tellico Plains, Ten- 
nessee (1893), Dr. Evermann coll, for U. 8. Bureau of Fisheries. Asa 
recognition mark, the large black patch on the dorsal tin is worth iioting. 

N. cayuga atrocaudalis Evermann appears to be worthy of specific rank 
as Notropis atrocaudalis. Dr. Evermann writes assenting to this propo- 
sition. 



CiiRioPE Jordan. 

From a superficial examination of the fish, the following table was con- 
structed : 

Snout elongate, its length nearly or quite diameter of eye . .1. 

Snout shorter, obviously less than diameter of eye 2. 

1. Slender, silvery fish with smaller eye N. cayuga. 

Indiana (Lake Maxinkuckee). 

Deeper, less silvery fish with larger eye N. kendalU. 

]\Iaine. 

2. Caudal spot very distinct, not merged in band ... N. maculatiis. 

Lake Monroe, Fla. 

Caudal spot indistinct, or merged in band 3. 

3. Lateral band intense black; iris black >Y. bifrenatus. 

Sebago Lake, Blaine. 

Lateral band greyish; iris pallid 4. 

4. Scales broadly rounded at a])ex; eye very large .... X. heterodon. 

Lost Lake, Ind. 

Scales more pointed 5. 

5. Profile of nose rounded \ . X. muskoka. 

(Jntario. 

Profile of nose straighter 0. 

0. Pigment of band reddish X. anogenus. 

Blue Lake, Ind. 

Pigment of l)and black A", atrocaudalis. 

Palestine, Texas. 

Tliis may be supplemented by a table of measurements: 





Maximum depth 
(mm.) 


Depth of eiiudal 
pedunele (min. ) 


1 X. kendalU 


11 


4 


X. muskoka {OuiiwUy) 




42,,, 


1 A^ heterodon .... 


10 


4*., 


I A\ anogenus .... 


10 ' 




; X. cayuga 


s 




A^ bifrenatus .... 


8 


-’^4 
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Tlio scales of tliis snbgeims are thin, and often very feeldy scnlptnred. 
X. mni^koka from Orillo, Ontario, lias (piite stron.irly scnlptnred scah‘s, 
with the niaxinunn nnnilier of radii for this <j:ronp, sonietiines as many as 
24, countin^^ tlie rndiinentary ones. It should therefore he regarded as 
the nearest to the stem-form of Chrhpe* 

The following table is based on the scales : 

Scales broader than long. 

Scale mnch broader than long. 

Sculpture distinct, radii IS to 24 .V. mnskoka Meek. 

Sculpture weak. 

Radii II to h> X. kendaW Evermann Cockerell. 

Radii h or 10 X. caff^ga ]\Ieek. 

Scale somewhat broader than long. 

Sculpture distinct ; size medium; radii 14 to 20 . .V. heterodon Cope. 

Indiana. 

Sculpture distinct; size small; radii 0 to 11 . . X. bifrenaUis Cope. 

(.V. heterodon has thin scales, the radii irregular and wavy.) 

Scales sul.)circular. 

Scale large; scul])ture distinct ; radii 12 or 10 . X. atrocaudalhVu\(iv\\\. 

Palestine, Texas. 

Scale small; scul})ture wt'ak. 

Radii 12 or 10 anogenns Forbes. 

Radii 7 or S . . maciilatus (Hay). 

X. bi/reuatus agrees with heterodon in having the scales broadly rounded 
apically. 

A provisional scheme of evolution may be sugge.^ted — 




X.jordani Eigtmm. Eigenm. has not be<*n seen. 

Chrlope appears to have ilevcloped from a Enxikad type inde|H‘ndently 
of the other subg(‘m‘ra ; or at k‘ast, the otlaw sul)genera are not in its an- 
c(‘stry. 

Auu’icvoi’s ( lirard. 

\Vt‘ know little about this grouj), having only three species. So far as 
the scales go, the ol>vious suggt^stion would be that A’^. bJnninis from 

the mufikoka type. It is a small fish with large, thin, exceedingly broad 
scales, greatly resemhling those of luuakoka. It has more radii than the 
othtw two spiM‘i(‘.s examined. A^ specirtincuht,^ has the scales mucli’smaller, 
with more distinct scul|)tnre. A". segUa is in some ways intermediate. 

* Accordiiij? to llu‘ leolli. X. heU votion, with tnah sonioliiiios 2, 4-4, 2, as in IaixUhs, 
should rather he the stem-rorin. 
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TIr* following table se})arates our tlin‘e species: 

Large lisli with broad <lorsal as w(‘ll as lateral dark bands; scales subeir- 
cnlar, rather small, scniptnn* distinct but not strong, radii b to 

X. scylla (Cope). 

Boulder Comity, Colorado. 

Small lish with reddish back, an<l no distinct dorsal band; scales liroader 
than long. 

With a distinct caudal spot; scales small, radii 10 to 12 

.V. i<ppct)'unculus (Co]>e). 
Swannanoa IL, Black ]\It., N. C. 
Xo <listinct camlal sj)ot ; s(*ales large, very broa<l, radii lb to 18 

.V. hlennius (Girard). 
( Inadaliipe U., Texas. 

Hrnsoxius Girard. 

The scales of the four sp(‘cies we possess can be separated thus: 

Scales very broad. 

Size medium X piptoleph (Cope). 

Boulder County, Colorado. 

Size very small X. gilberti Jordan ck jNleek. 

Scale ino<lerately broad. 

Larger, broader X. liudsonlus ( DeAVitt Clinton). 

Chantampia Lake, X". V. 

Smaller, rounder T. iUecebrosns (Girard). 

Spring Brook, X\r)s1io, Afo. 
The junior author has tabulated them as follows: 

Sculpture of scales distinct. 

Kadii 11 to 14; scale large X hiidsontus. 

Sculpture weak. 

Scale of medium size. 

Nuclear area broa<l; radii 14 to IS X piptolepis. 

Nuclear area round; radii 8 to 10 X iUecebrosns. 

Scale very small; radii 0 or 10 N. gilberti. 

The fishes themselves may be tal>ulate<l thus: 

Head short; large s]>ecies ( Great Lakes southeastward j . . X hudso)iius. 
Head comparatively large; small, slemler species. 

Kye very large (Lower Arkansas IL basin) X. illecebrosus. 

Eye moderate Ak gilberti and A', piptolepis. 

\Vv do not seem to find a stem-form here; the arrangement would 
seem to be — 



ijllherli 




Figure 2, 



X 
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Oil account of the teeth, Hiidsonins can not be (ierivetl from Chriope 
or AWnrnops, It apjieans to ))ca !^eparate branch from the Lnxiline s^tem. 

Moxiaxa Girard. 

Scale extremel}' broad, quite lar^e; radii 6 to 18 

X. httrensU (Baird ik Girard). 
Boulder County, Colorado. 

Seale not nearly >^o broad; radii (> to 9, very far apart 

X. formosus (Girard). 
Colonia Juarez, IMexico. 

X. fonnosiis is a small, deep-l)odied fish, the jagment so arranged as to 
produce a conspicuous cross-hatching. There is a dark, narrow dorsal 
band. Except for size, it reminds one rather of X. coniufiis. 

This group seems to be a .separate branch from the Luxilines, but con- 
siderably modified. 



Cypuixella Girard. 

Of this large group we have only two, X. 7iiveiis (Cope) from Raleigh, 
X. C., and X. galactunis (Cope) from North Fork of llolston River, 
Saltville, Va. They are much alike; warm reddish donsally, the sides 
silvery. X. gcdactnras has the ej'e much larger than that of niveus. They 
look just like Xh albeohis, except that they are not so deep-bodied. (The 
eye of ni veils is very much smaller than that of albeohis; diameter 
mm. in niveus, 5 in albeohis. ) 

The scales are moderately broad ; they may be separated thus : 

Radii numerous (aliout 1(>), but feeble and evanescent, close together; 

some s))ecimens have rudimentary basal radii . ... X. galactunis. 

Radii few (about 8), more or less wavy, very far apart; sculpture dis- 
tinct X. niveus. 

Cijprinella may be derived from the Imxilines through such form.s as 
X. albeohis. This applies to the species examined; we do not know 
whetluu' or n<»t the others would conform. 

I A X 1 1 .us R a fi 1 1 esq n e . 

Seales large, with very distinct sculpture ; radii numerous. Fishes deep- 
bodied, X. coninfus (Mitchill) large and with much dark color in dorsal 
region; X albeohis (Jordan) smaller, and all subdorsal area pale reddish. 
Both have the scales very broad. X albeohis reminds one of X. atherh 
noides and jejiiniis in Xotropus str., Ijnt it is dec])er bodied, and dis- 
tinguisl u‘d by the broad scales. 

Xnclear area very broa<l, ^4 from base; radii 21 to 27; .scale partly cov- 



ered with rather thick skin X connitiis. 

Nuclear area circular, f from base; radii 19 to 22) X albeohis. 



Raleigh, N. (b 

We have X coniutiis from Cross Lake Thoroughfare, Blaine, and 
Boulder County, Colorado, an enormous range! 



Cockerell and Callaway — Fishes of the Genas Xotropis. 105 



Hvdropiilox Jordan. 

From tlii.s we luive separated X. coccogenis as a snbgenns Coccogntia, 
Imt for convenience of comparison we tlirow it intotlie following table: 
Small lisli, about inches long, with broad, dark, very conspicnons lat- 
eral band; scales snbcircnlar or even longer than broa<l, sciili)tnre 
distinct, radii b to S, circnli irregular .... Ab chajgh:rvs (Fope). 

Bnckliea<l Creek, blillen, (la. 

Larger fish (over o inches), with silvery si<les ami no dark l)and. 

Scales extremely Isroad, with radii 1(1 to 20 . . . coccogeais ((V)j>e). 

Tellico IL, Tenn. 

Seales circular or nearly so, the l)ase flattened, radii about 0, circnli 

regular X. zo)(atui^ (Agassiz). 

White River, Arkan.sas. 

X. nnirersitafis Evermann A Cockerell (Ab zoaatus var., Lbiiv. of Colo- 
rado Studies, V. lOOS, p. 170). 

.V. zonains and chnhjhwus are very di.stinct, and may not be properly 
associated in the same group. 



Xotropis s. str. 

Although we have a number of species of this grou]), the range of varia- 
tion in the ra<lii of the combined series is remarkalJy small. Instead of 
being the stem-form of the genus, as its name might suggest, this appears 
to be the last of the end-forms. 

X. jejunuSy leucloduSy stdbius, feJescopns, afheriaoutes and sivaini are 
all small fishes (but our atherinoaJes must be young) with large vye and 
broad lateral silvery band, very much alike. X. arge looks difterent ; 
much larger (ours 4^^ inches), with dark lateral band. X. scopifer I's 
intermediate in size, with sides silvery; a deeper-liodied fish than arge, 
with convex back (l)ack of arge is almost straight). X. arge has scales 
feebly .sculptured, with few radii; scopifer has them strongly sculptured, 
the radii variable but often more numerous. X. arge has the di.dance 
from nostril to eye greater than breadth of nostril; scopifer has it less. 
The snout is shorter in scopifer. 

The six species which are so much alike, separate upon external exami- 
nation as follows: 

Northern, deeper-bodied species, the sculpture of the scales <listinct. 

Eye larger, diameter 4 mm Ab ailieriaoides Rafinesque. 

Medicine Hat, Canada. 

Eye .^mailer, diameter mm Ab jejunus (Forbes). 

Red River of the North, Moorehead, blinn. 
Southern species, slender-bodied; hind part of hea<l al)ove black or ]>lum- 
beous. A conspicuous black .s])ot at base of caudal fin; sculpture 
of scales weak. 

Scales of lateral line with little dark spots . . . Ab ielescopns (Cope). 

Indian Creek, Cumberlaml Cap, Tenn. 

Scales of lateral line without such spots .... Ab leuciodiis (Cope). 

Tennessee. 
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Xo smell spot at l>ase of eaiidal lin; seuljituro of scales distinct. 

Snout shortest of the four sonthern siiecies .... X". swalni .Iordan. 

Comal S})rin^s, New Braunfels, Texas. 
Snout the most pointed of the four southern s]>ccies ; scak‘s very sil- 

vt‘ry N. stilbins Jordan. 

Clinch Hirer, Tenn. 

The species separate on scale charact(‘rs thus : 

Scale longer than broad 1. 

Scale about as broad as long; radii far apart and irregular . N. stilbius. 
Scale broader than long -k 

1. Scnljiture very strong; radii all complete, far apart, S to 10 . y. jejinius. 
Sculpture not strong; radii not all com]>l(‘te, (> to 0 . , .A. Jnfciodus. 

2. Sculi)ture strong. 

Scale very largt‘, circuli irregular, nucUms from center, radii 10 

or 11 A", orgf. 

Scale large, radii 11 or 12, wide apart; lateral. circuli remarkably 

wide aj)art .... scopifer Eignm. Eignm. 

North Dakota. 

Scale medium, ra<lii 7 to 10; circuli n'gular; nucleus .^4 from base 

.Y. (itherhiohlcs. 

Sculi^tiire distinct but not strong, radii 'dor 10; nucleus 5 from base; 

scale covered with skin .V. sirainL 

Sculi>tnre weak.; radii o to 7, far aj>art; circuli regular; nnclens ^4 

from base N. trlrscopus. 

We have considered whether this large genus might l)e subdivided. It 
would be possible to separate laixilus; but inasmuch as most of the other 
subgenera a])}>ear to radiate from tliisty}>«', it would apparently be necessary 
to regard nearly all of them as indepeiid(’iit genera, if any. Bcrha})S at 
some later date, with more experience and better materials, a divisioji of 
the genus may be undertaken, but it does not seem practicable at jiresent. 

For nearly all the s))ecimeiis use<l in this paper we are indel)t(‘d to the 
r. S. Bureau of Fisheries. 



